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Abstract 
Vibration causes many problems in human health, comfort and performance. While walking with a 
backpack, movement of the backpack relative to the body causes a vibration which behaves like a spring 
that moves up and down following the motion of the body. In order to analyse the backpack's response to 
trunk motion, a backpack vibration system has been developed in this study. A model of a backpack-
human trunk system, which is represented by a mass-spring system with a damper, and a Fourier series as 
an external force, is used to describe the motion of the vibration system. The vibration system was 
analysed using constant values of damping and spring stiffness (c =1 and k = 5) but with different values 
of the mass of the backpack. Increasing the mass of the backpack from 10% of body weight to 15 and 
20% of body weight increased the amplitude of both the displacement and velocity of the backpack 
vibration system. However, the frequencies of the vibration system decreased as the mass of the backpack 
increased. 
